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NPG REPORT NO., 1088
Strain Cage Maassurements; 3"/70 and 5"/54 Guns

RART A
0pSIS
| ;

le This report describes the experimental measurement -of strains |
on the breaech face of 3"/70 and 5"/54 caliber guns.

2, Breeun face strains were investigated by means of wire
resistance strain gages located on the bresch face, as near the
outside: aiameter as possible. .

3. The maximum tangential breech face strain recorded on the
3"/70 caliber gun was 740 micro-inches per inch with a charge
welght of . 10 50 1lbs. and a copper crusher nressure of 23,4 TSI.

4., The maximum tangential breech face strain recorded on the
5"/54 caliber gun was 895 micro-inches per inch with a charge
welght of 21.4 1lbs, and a copper -erusher pressure of 25.7 TSI.

5. It was observed that the tangential strains on both the 3%/70
and 5"/54 caliber guns were slightly greater on the right of the
centerline. It is belleved that these differences are due to the
unsymmetriceal structure of the slide and housing and the unsyme
metricel location of the interrupted threads in the housing, with
respect to the strain gages.
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NPG REPORT NO. 1088

Strain Gage Measurements; 3"/70 and 5"/54 Guns

PART B

' INTRODUCTION

1. -AUTHORITY: " “
! The work reported heréinvwag conducted under Task_Aééignment
No. NPG-Re5a=~21~1l-53, reference (a), ‘Specific authority for the
tests 1s contained in references (b) and (c). o

2. REFERENCES:

a. DUORD NP9 Re5a«FBW:fl of 3 July 1952
b. Fonecon of 3 November 1952 between Mr. Stengard, BUORD
- and Mre Overman, NAVPROV
¢« BUORD ltr ReS5a-E0S:1lh S74-1(3") of 5 November 1952
-de BUORD 1tr NP9(11132) - ReSa=JHM:CMJ S74-1(3") of
18 April 1951 N : : o
e. I'PG Report No. 871 of 20 October 1951

- 3« 'BACKGROUND:

‘8« By reference (d) the Naval Proving Ground was requested
to conduct a series of experiments to determine the strains
induced in tihe breech faces of 3"/70 and 5"/54 caliber guns by
firings conducted at various pressures bhetween service and proof
pressure, The purpose of these tests was to collect information
to be used in the/future design of cartridge cases that 1111 be
subjected to high pressures. Lesults of these tests were reported
_ in referencs (e). | '

 be The strains observed in the esarly experiments were meas-
ured as close to the chamber as'possible without the cartridge
cases interfering with the gages. They were not as high as .
expected, presumably because of the effect of the extractor
pockets on the axial symmetry of the strain distribution.

c. In order to investigate brecch face strains with a mini-
mum extractor pocket effect, a new series of experiments was
undertaken in November 1952, This series differed from the first
only in the location of the strain gages, which were moved out-
ward as near as possible to the outside diemeter of the gun at
the breech,

SECURITY INFORMATION 3
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‘CONFIDENTIAL S  NPG RTPORT NO. 1080

utrain Gage Measurements, 3"/70 and 5”/ 4 Guns

4, OBJECT OF TEST:

‘8 The\immediate object of the tests was to determnine the
magnitude of‘tangential strains, due to firing, on the breech face
of a 5"/54 cﬁliber gun -at service pressure and at copper crusher
pressures of 24 and 26 TSI ‘respectively, and on the breech face of
a 3"/70. caliher Type G gun at service nressure and. near proof

pressures

be A further object was to measure the radial strains near
the tangential gages on hoth guns, since these measurements vould
provide, at slight extra cost, information of interest in studying

the distribution of the surface strains and stresses. .

pn
5e VPERIOD OF TEST:

a, Date of Project Letter B 43‘N6vember 1952

b. Date of Specific Directive = 5 November 1952
ce Date Commenced Test 14 Movember 1952
d, Test Completed 17 November 1952

PART C
DETAILG OF TERST

6. DESCRIPTION OF ITH: UNDER TEST:

a. Strains vere measured on a 3"/70 T"pe G Mod 7 Gun

No. 24579, fired in a 5"/38 Mount with a Mk 24 Mod 5 slide using

Mk 10 cases and Bx-24 d¥od 2 projectiles., A total of six (6)
rounds were fired, three (3) service and three (3) near proof,
using HEPC-] nowder.

b, Strains vere also measvred on a 5"/54 Tvpe G lod O, ' Gun
No. 16070, fired in a Mk 28 Mod 2 slide using Mk 7 cases and lk 41
¥od 0 (70 1b.) projectiles. Ten (10) rounds were fired, four (4)
service, three (3) near proof and three (3) proof, using IIBF-3
powder. : A

CONFIDWNIIAL
SECURITY IFI"ORMATION 4




CONFIDENTIAL PG REPORT NO. 1088

| Strain Gage weaourements 3"/70 and S"/54 Guns

7+ DESCRIPTION OF TEST EQUIPMINT:

The strain recordings were taken on a four-channel cathode
ray osclilloscope and a high spead rotating drum recorded with
auxlliary cquipment consisting of power supplies, wheatstone
bridge, calibrating switc% and de c. amplifiers.

8. PROCEDURE: S

a. Both r'uns ‘vere fired with two (2) identical sets of type
C-3 strain gages cemented to the right and left of the centerline
~on the hreech faces, as near the outside diameter as possible,
and orionted so as to measure the maximum tangential and radial
strains. Appendix (A), Figures 1 and 2, shows the locations and
orientations of the gages. « ,

- . be The resistance of the gares was 505 ohms, The gage factor

: wis 3.43, and calibrations were in increments of one-half (1/2) '

ohm,
: v

9. RESULTS AND DISCUSSION.

"~ ae¢ Tabulated results of strains for the 3%/70 and 5Y/54
caliber guns arc contained in Appendix (B), Tables I and II,
'~Reproouctions of the original rocordings of the firings arc
~ contained in Appondix (), Figures 3 through 7. .

\

: be Grephical comparisons of strains vith copper crusher
pressurcs verc made both for the currcnt firings and those reported
in Naval Proving Ground Report No. 071. Thosc graphs are ropro-
duced in Appondix (C), Figuros 8 and 9. -

‘co M maximum tangcntial breceh faco strain rccorded on the
3"/70 caliber gun was 740 micro-inches per inch with a charge
weight of 10,50 lbs. and a copper crusher pressurc of 23.4 TSI,

' d, The masimom tangentiel breceh face strain rocordod on the
5"/54 caliber gun was 8¢5 miero-inchos per inch with a charge
welght of 21.4 1bs., and a copner erushor pressurc of 25,7 TSI.

8. It is noted that the tanpontiel strains on hoth thec 3"/70
and 5"/54 caliber guns arc slightlv graater on the ri~ht of tho
conterline, It is belicved that these differcnces may he attribh-
uted to thoe unsymmetrical structurc of the slide ¢nd housing and
thay locations of the gages with rospcoet to the thrceds on the
brcech cnd.

CONTIDINTIAL
SECURITY INFOLMATION 5



CONFIDENTIAL ; NPG REPORT NO. 1088
Straih Gage heasurements, 3"/70 and 5”/54 Guns

 The testﬂ upon vhieh this report 1s . based were conducted by.
W. &, YEBBy Head, Experimental Weapons Branch
Armament Department

This report wvas prepared by:
W. E. VEBB, Head, Experimental Weapons Branch
: Armament Dupartment

This. report was rev1ewed by:
‘Ho §. OVIRMAN, Head, Armament Laboratories Division ‘
Armament Department
L. C. KLIUGAMAN, Commander, USN
: A4mament Cfficer
~ Armament Deparcment : ’
C. C. BRAMBLE, Director of Research, Ordnance Group

- APPROVED: J, F. BYRME
Captain, USN
Commander, Naval Proving Ground

%/r;’éa 4 "’,W . : . . K
Se A. RUCKNER | |
Captain, USN
Ordnance Officer
By direction
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3%/70 TYPE G, MOD. 7, GUN NO. 24579
LOCATIONS OF STRAIN GAGES ON GUN BREECH FACE

029 from Cirocumference
to Center of Tangentlal

Gage Grid. o
[,
. s

1710 from
Circumference
to Center of
Yertical
Gage Grid.

Gage Type: C-3

Gege Resimstance: 505 Ohms
Gage Yactor:s 3.43

lLength of Gege Orid: 1Y0
width of Gege Orid:s 3/16"

U.S. NAVAL PROVING GROUND

H T~ 0¥29 from Circumferenve

to Center of Tangentisl

1%10 from
Ciroumference
to Center of
Vertiocal

Gage Gria.

14k November 1952
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Security Information

5w /5, TYPE G, MOD. O, GUN NO. 16070
LOCATIONS OF STRAIN GAGES ON GUM BREECE FACE

0%35 from Ciroumference A 0¥35 from Circumference
to Center of Tangential to Certer of Tangential
Gege Orid. PSSR g
1712 from PN\~

Cirommference g "

to Center of ~ |

Vertiocal 7y _\

Gege Orid . A

Gage Type: G-3 )
Gage Resistance: 505 Ohms
. Gage Yactor: 3.43 .
Length of Gauge Orid: 1% -
Width of Gage Grid: 3/16"™

U.3. NAVAL PROVING GROUND SRR | 17 November 1952
| - FIGUHE 2



- CONFIDENTIAL " - NPG REPORT NO. 1080

Strain Gape Measurementsj; 3"/70 and 5"/54 Guns

3"/70 TYPE G, MOD O GUN NO. 245'
: 'STRAINS ON GUN BREECH FACE

(OH”Q from circumference to center of Tangential Gagg)
14 November 1952

STRAINS IN MICRO-INCHES FER INCEH
Tansential Tangential Vertical Copper

Left of Right of (Radial) - Crusher . :Charge
Centerline Centerline Left of Pressure Powder Veight
Round — - Centerline (1s81) . Index (ibs.)
1 695 655 -260 22,5 HKPC-1 . 10.11
2 690 655 -280 22,4 v o
30 665 610 -255 21.5 " B
A 735 665 -275 23,0 " 10.50
5 720 695 300 2343 oo
6 740 695  -300 2344 " "
CONFIDLITTAL

SECURITY IIFORMATION APPENDIX B



CONFIDENTIAL - / NPG REPORT NO. 1088
| - Strain Gage Measurements, /70 and 5"/54 Guns
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 TABLE II

5"/54 TYPE G, MOD O, GUN NO. 16070 -
STRAINS ON GUN BREECH FACE

g 335 fron circumgegegge to center’ of Tangential Ga Gag e)
17 November 1959

i

STRAINS IN MICRO~INCHES PER INCH . N,

Tangential Tangential Vertical Copper. = S
Ieft of . Right of ° (Radial) Crusher - . Charge
-~ .. Centerling Centerling Right of Pressure Powder Velght
Round .. Centerline _(P61) Index  (lbsa)
W1 595 525 ~290 18,0 IHBF-3 | 18,0
2 635 965 =325 18,6 m Con
3 se5 . se0 280 178w v
4 ?404 735 ~495 22,5 . n 2047 ..
5 83 - 710  -a95 231 " w
6 ,_8163  725 o ;490 | ,“23.4_" " - L
8 995 800 ~570 25,7 . m 21.4
9 . 895 795  C a565 . . 24,4 Moo
10 505 K 545 | C 260 171 % 18,0
CONI'IDENTTAL

SECURITY INFORMATION | APPENDIX B
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